Pharmacodynamic study of polyethylene glycol conjugated bovine hemoglobin (PEG-bHb) in rats.
The purpose of this study was to determine the pharmacodynamics of polyethylene glycol (PEG) conjugation on stroma-free bovine hemoglobin, hemorrhage shock, and exchange transfusion rat models were used. In both rat models, blood pressure increased in 6% PEG-bHb treated animals was significantly higher than dextran 70, even than whole blood (isovolume of hemorrhage) transfusion. Six percent PEG-BHb could ameliorate the micro-circulation of the experimental animals markedly, including reducing the blood viscosity and improving the blood flow. This effect of PEG-bHb was superior to autogenous blood which only recovered 50% blood flow, and there's no effect on blood flow when used isovolumic dextran 70. Tissue oxygenations of rats were evaluated by the oxygen dependent quenching of phosphorescence using an Oxyspot phosphorimeter, and the results showed that capability of oxygen-delivery of PEG-bHb was close to autogenous blood and superior to dextran 70. Based on these effects, the survival rates of animals treated with PEG-bHb were close to that of the whole blood transfusion. And data suggested that half of the hemorrhage transfusion is the reasonable therapeutic dosage. In conclusion, PEG-bHb is an effective blood substitute with powerful tissue oxygenation and blood volume expansion.